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CF’DS Cﬁarged Partlde D|rect|onal Spectrometer N

- =\Vinstrumentis placed inside the USA LLaboratory module
ofi the' ISS and it was activated on April 21, 2001

= EV instrument iIs mounted on the SO truss of the ISS, and
was activated in late April 2002

= [nstruments are presently taking data whichrisitsedifor
operational radiation dose level indicators

= Instruments are also capable of particle and energy
ptification

Informati t the co

the lowerradiats provided by Earth’s
magnetosphere, and differences in the radiation
environments inside and outside the ISS
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A Detectors —————— —— —
- = Sguare Si-detector, 30.0x30.0mm, 1.0mm thick
— Top and bottom brass noise shield 5mil (0.127mm) thick

= PSD Detectors
— Square Si strip detector, 24.0x24.0mm, 0.300mm thick -

— 24 strips on top surface and 24 strips on bottom surface,
perpendicular to each other

= B Detectors
ﬂwndricamwum drifted Si detector;
ck.

— Sapphire 50mm in diameter, and 10mm thick d
— Hamamatsu PMT




= Counter Data ——
- = |ndividual-detector count rates for A1, A2, A3, B2, B4, B6 and C.
— Number of events above detector threshold.

— Written to file every minute.

= Event Data (Requires Trigger, A1 A2 coincidence) -

— ADC value (AE) from A, B, and C detectors.

— ADC value (AE) and strip location for up to two events for each
PSD detector plane.

rittenito file every: trigger. . -l
, NEENIN

—

stor temperatures, power censumption, etc.
— Written to file every 30 minutes.



— Mmlmum Proteﬂ Al count energy of 20MeV

~ = Minimum Proton coincident energy of 30MeV.

= Maximum stopping proton energy of ~95MeV

= L ow energy H and He ion separation (stopping
particles)

= Charged particle separation for minimum ionizing
particles up to Z=11.

ton spectrum up to ~120MeV and Helium up te
~300MeV/n.
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A2 Deposited Energy (MeV)
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~ = A1 and A2 thresholds were changed last

ﬂ:‘

week. This will increase the number of high
energy protons that are triggered on.

= Characterize the trigger threshold
= Data corrections (time stamp) |
-~

@nstrﬁment comparisoﬁ’, e —
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! Cnmearlsun of Two Threshold Settlnas |

Current Threshold

—— QOriginal Threshold

0 20 40 60 80 100 120 140 160
A1 Channel Number




—.
S~
7

== = ——

_ he analysis of the CPDS instrument data (early

-~ 2002-present) has begun.

= The LEO proton spectrum from 30-120MeV will be
measureo

= The LEO He spectrum from 50-300MeV/n will" be
measureo

= Minimum.oenizing He-Ne relative abundances will..=
etermi TT————

—

B

offer the unigue simultaneous
observations Iinside and outside the ISS.
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- Detector calibration done using proton
— L

FLUKA simulation and in flight proton data.

= ADC offset determined by B detector
pedestals and A detector offset is eguallte
ZEroO.
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~ = Cut on time betweeﬁ suceessive events (reqwred
- due to CPU limitations in early data).

= Passes fit, where , and
n Is the number of detectors that contain a signal.
= The calculated energy loss, . Is from the

Bethe-Bloch equation.

- N for stopping particles or fitted '
ergy. range narticles. e

@' cuts are optlmlzed using a full
Monte Carlo simulation.
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= i Reverse : Simulate CPDS :
B » Electronics > » Raw Data
(MeV->ADC) (SPICE) File

= Test such a simulation algorithm forexisting
Instruments

JSefiul fordesign and develepme
RSTUMERS:




irlo Sirnleatiorn

—— FLUKA is used to simulate the expected energy
“Josses in each detector.

= The algorithm simulation includes all processes
that are done for data acquisition. -

= |nitial particle spectrum Input is from updated
Badhwar-O’Neill model (COSPAR 2004).

@cles o) ns from H thre ,e-WItH-—
- eﬂﬁw ith relative

’ aEundances according to Simpson (1983).
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- — —m— —— g . e ————
= Fluxis calculated using: -
_-—-..u_' -

= G = Geometry factor (3.2 cm”2 sr for triggen)
= == dead time correction

= = Efficiency from MC

b= total detection time
Delta E = energyiianc
N(E)' = number of particles passing selection requirements

E
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